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[11*112] #?LM5KU^iblf-U7^>A5gffiiStM'l^ 

>j ^-fb If u 7^ y , aiBgmta* u »<b X > 7 * - 

AXI±feiiS4< 'J ^{b tf- u 7= >*&<*T- 5 s if *« 1 13 
[11*^4] ^fLH^KU^^bt-Uxyi^^^blf-'J 

[l§:3tS6] taia:3;}fUv-4i»<btf-'J7^>i:'^=^ 

[W*IH7] IE®i)SStIIB#5LK'K'J^{bt-'J7^>=i 
TPUv-tmi^^^'^fc^tvfeA-'J^VLix Mn04 (3 
i-e, x{±lX{i2T-fe?)) , A-:J^VLiNi02 X 

u ^{b t:= ij X > 3 u -7- tJia^^^-^t)* n:t 

[it«m9] Stll3U^'J;AlS3bSLiPF6 X LiAs 
F6 ^ LiC104^ LiN (CF3 S02 ) 2 ^ Li 
PF4 ^ L i CF3 SO3 XttL i SbFet'feSs it 
^liSIBmro-'t'VrU-o 

1 0 ] ft«IASH5tB#?LSd? 'J ^{blf- 'J 

S6|3®0'''^^^7'U— o 

[it*JS 1 1 ] IE® AShuIB#?LH4^ 'J l^- 'J ^> 
3;}fiJv-i:i|ai^(i^i3^nfc*->}^VLix Mn04 

(:::iT% xi± ix{±2T-fe5) MIBt^v- 

y ^ -Ir ; 1 V - ^ -*sgi|B#?LS5J? U *^b If - U 7^ > 3 

;}^ijv-hiia«^-^fc)$nfcLiPF6 A^^msmfi?®* 
^«^)iaoft@Asgiia^ jLS^ u ^ib 'J > :3 7}f «; V 



1 , 6 1 1 13i40''^• 'J 

[iS^Ji 1 3 ] y ^<btf- U 7 ;vAff 

[IS#iM15] d^'J*{bt-U7=>*^'}^'J^-'^^'^ 

IBWlXlimWPHffl'^'S: < i: 1 ot^^ bfcv tt*iM 
1 2l3ffi®''^^yx'J— o 

[if «Ji 17] U ^ft lf = U 5=>4Siii*JfiS4^ iJ V- 
T-^ 5> ^*IB Is 4 X{± 6 IBmoMffi. 

18] 'J *^btr- u 7=>A5|L<ba-&xttS 
[if*«i9] d^ij^^bif-U7^>**?Wbm^K:J:^ 

•cs^^nfc, BfAi^iBi 7iBS4©sia. 

[if ^ 2 0] U ^{bbT:^ U 7^>i)SSim^ nfc> ^ 

4Xtt6|3«4©«iS. 
[if*«2 1] :!}fiJ^{bt-'Jv^>A^!!Sl*t^'t^"C^ 

lf5l?iB2 0IB«6©Siffi. 
[it#JS2 2] ;}f';^<bVf-'J7=>tfa-7}^'J*<btf 
zi<Jx>T-fcSx WsSlils 4XJ±6|BiffiOKS= 
[if^2 3] d^U^bt;-U7^>65/3-'J^'J^<tti 

[^j^^)S2 4] TjfU^fbt^UT^VJbSa-TK'J^^blf 

qpo _^ 

*•r^'^^u*{btf-U7^>'^'t^^^^^^3^- i**JSi 1 

D 

PQo 

[i»*a2 7] ;KU^{bt:-ij7^>iS7'^'J;u3i^Uv 

[If *a 2 8] u ^{btr- u y'yt^T^ u u v 

-*^l~i^l Ofi»%i::^u>K^*i'fes if5K:«U 4 
Xtt6|3®OSiao 

[0 0 0 1] 

t)$nfcm)5¥H^£*t-5. «m{b^a<)mftfe (ceii) 

B^ifflftH*5V>-rtts battery fccellhSESiJf Sfei* 

So 



(3) 



[0 0 0 2] 

[t!£3fe©ttW] GuyomardSOTarasconti ^kiv. Mater, 
J , 1 994. 6,^5^, ^4 0 8-1 2H© FD 
>;/ > i^f - X y 5^ 'i' -i^ ^ y^^y f - -t? A7 ^ 
T^iJ— (Eocking-Chair or Lithium-Ion Rechargeable L 
ithium Batteries) £ tV^^i^^:t3^ if UV'«U^'t7Ad^ 

[0 0 0 3] 1S?]^©U^'>A>'^':/7^'J-lis iEfili:bT 

:tt-5IWii«i^( intercalation) ##4*fflV^t:v^fco 
3ia*^$j3|sHi riJ5^r>A;^d^>i^ (lithium sponge) j 

CO 0 0 4] — ^R'J^'5A«^tfe^i^8ffi^b^f^^■rv^545^ 

ASit-f ^;ucD3fefl;Zi:'y'St®®^t: 2 o©9iji>tf^^*i"^ ( 2 
c®';^C'A>^5}<>i^) CDKT-mi^CJSDSbA^^nsi: 

^tlilEfii^ 5S«©PSl3ttft«i) ttU^-^A-f 

b Ji^^^ .ffe:»^^ *j -5 ®S«KW{ilR]B#i- ') ^ a ^ 

ISta(deintercalate) fSo tie-:'T, Sa^T-t^-'T ^)\^ 

[0 0 0 5] D^v^JrV^^^xTTT'D-f-lis JfiS^toI 
)S*fi<]ftfii«-*4*s^i^«±^d:*^^fcOt\ 1 9 9 0^WA»e) 

SonyEnergytec Inc. tCiS* 
-;}^>LiCo02 ^^tWoli Energy Ltd. I3<t?)*— 5}f 
>LiNi02 ©{Sffltoi^AsS. BellcorettJi 
IS|p]ilt^l3*-^>Lix Mn2 O4 tS-:5 < 
>vx'J— =fcP§^b3t ( rj. Blectrochem. Soc.j s 1 9 



9K 138^ 2864© Tarascon SIJ^ Guyomard © 

iil:S:s#,^^nfev>) o 

[0006] ^>;/^>y5=■xT>'^''V7"';-tts Mi /m. 
■^SfefCPE) /lt#»<El) /«^ft«'^(CN 

f >y-©S-^T-fe ») > E 1 iitStllO^^^^PJSV 1 

[ 0 0 0 7 ] -en^n©*Sftfe^ ep-^mi cpe ei 

JSiXfUz /CNE E His ftlgjUJifil^'feU^'i'A^ 

mm {ztiit^m (^«ffi) sesiibTiiiK} t*rbT 

V ^ SI^C pl^C jSd S C P E T-P -Ir 5) © y ^ AO 
&tti&VCNE7'P-b:^t:*tt5 U 5=-'i7 A©3ljiif^tCO 

©^^•&v^^g^e>^^tnl^^te)^tv^o 

[0 0 0 8] ^>v:^pvy^xTSftb^c:*3V^■r^bSii;S 
®rt©-o{±, ?feii-y-'i'i7;u©M©^lS©^<bT-fe 

BaatftSo @MK©^<b{±s ^ncioT^^s^b 

tc. g»©^qIjS»Wffl*fc:o)Gi:A$5, SMS©®^bJ±x 
:l©S?l6S^B^:■^v^T©i^^«:R6^ A -X At-^ So 
[0 0 0 9] Bellcorettifi^x mitR'tm^^WWlT^^ 

(EC) . Smt^^^}^ (DMC) ^ LiPFe 

n2 04 Sfil (:i3T\ xttlXtt2t-feS) 

$n•rv^5^©ft!l©®BSC^±^ LiAsFq^ LiCl 
04 s LiN (CF3 SO2 ) 2 ^ LiPF4 N LiC 

F3 S03 svLisbFe ASQ^^ns. iin?)©ffi 

PSSV^HftLiPFe lis *-7t^>LiNi02 iR^J' 

[0 0 10] *-:*!>Lix Mn2 O4 ©?iA©aiH- 
{i. p>ydf->^f-xTllfiA5B!f€1'?'OK:M1"?>B#H 
lis ?i5Sll$K<t?3t)^^i^2 5%®v^i:^^^^:i:*^t)A»tpT 

V^?)o ^ntts *-:!l^>®Bi^3^3V^■Cli®«]©'J^'^A 

m;^® H t * -;}^ »ta?^©aH 13*3 It s i'jast i 
©$^2 5%i±, ^fflji^i^fiiffi^ns <fei±-^tt?W{3-t^ 

-l'i';i'^c-B-5 3:i:As-ft^CV">. LiMn2 O4 Wtt^ 



(4) 



■Cn Li2 Mn2 O4 (Dim^i)tzibirCitt^t)-b'-or 

iCoOzStfLiNiOz >*J*4T'{±oIt&-r-J± 
[0 0 1 1] 0'yi|r>^^xTSrt!iore^^^^l^Btijt 

ii^O. 9^itffi^■rSKO^MT•fflV^SCI^:*st•§S 
^;V^■5^:i:*5t>*»ofco Tarascon^tVGuyomard© TElec 
tro. Chem. Acta j , 1 9 9 3> 3 8^ 12 2 1 

[0 0 12] $5)^, iS;5®ffi«s*s*-'l^>SVJ^'^ 

3|->®rte<£Mfflt-5ili:A^ Tarasconl;: i-cjT^fflit^i^ 
US 1 9 6 2 7 9^H^«ffl«tlB«g$^^■rv^^>o Guyomard 
StFTarascontt^^l^rj. Electrochem Soc.j n ^14 
Om. mi 1^ (1 9 9 3^1 1^) ^ ma 0 7 1-8 

[0 0 13] «rfe«^'0 2-:)0«M®Mt^:n6i:^S:g 

So ±Ef>tt rElectrochemica Acta j ^ ^2 8^, 1 
9 8 3, mS^. mS9 l~9 5MSt/m6^s ^8 3 

n'S;u:ii:Ofei*t. n^iz^\^X(D?^mi 0-5s/c 
mJiJL±0 ^ ^ ^ i: A^T- $ S fc ItT' 5 i: 

i n b CI i: {3 J; 2) © T' S o 
[00 14] tife-pTs milB©ASR*^e>t)A»5<t^t:, d 



[0 0 15] m^n(Dmm^(D^)^^^(D7^-^^ii. 
^nec^-r :^©Srtfe'feiS:tt-r?)C^fct3-c©fiS^t% 

lS*iIT-fe5. <fe,U4)^';v-AsStlH©*H«:feSb 

[0 0 16] Gozdz ?,l;<tS?Ka?$fFm5 29 6 3 1 8 
ij V— Sffl VN;t p ^ > xT^?fe*s|3iffi$ tiT v^ 

5o uf^'j'/^m^'^b^ffi®, &tf^©fflt3Sfe^tis 

^nfcu^'i'AJSSr^^i's*)©) sat-rs^tett^^'? 

7=>'i:8~2 5%®'s=3r-y-7;i^::r;i'7'at;w>t©:35i^ 

[0 0 17] i^^mttm^^^^X. T-:rv-n — -b^i 
88: 1 2©^{ht;-'J7=>— v=se-y-7;v 
:r;i':/Dtru>5}^'J-7-4'©L iPFg oji^I/>*- 
: rDlfl/>*-^^-b^lS^aii"^S*)© 
T-fet), flfc^, lESHis :i©d^Uv-*sssA-5}?>:^ 
vyi^LiMnz O4 :SVLiPF6 i:ffi«l^-&t)^n, 

i^(L'^t>$n*:*>©S:Si:f S'fe©T-$.So ft«il±> 

[0 0 18] Henassen6J± ""A Polymer Chemist's View 
On Fuel Cell Electrodesj {^3 4mMf^MUi^>^^ 
i^OJ^B^^ (Proceeding Of The 34th International 
Power Source Symposium)} , 1 990^6^25~2 

8 ^4 0 8-1 oHt, immmmmi^m^^^') 

(PTFE) J^SSSiCM-rSttiKtrff^e-:' 

Tv^5o ^mnnm^z^^^xumnt^f^T t f e 

a*)a5t-fci>©i:{±MMt, teffl(phase-inversio 
n) S^fflV^^;;}<'J^{bt^r^'Jx>li88tov^■Ctt, 4^ 
ij ^■fb tf- U X > t <t -tj T ;i 5 i^t:*:^ 6) 

[0 0 19] 



(5) 
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[0 0 2 0] #?LKSViNft#?LHS@Sl/= 
®±-t'S§MB-'l^ 'J -T-WiS^aK segregation) * 5) 

[0 0 2 1] ^ne.o^|J;^li^ ]affi?^««?S!o°pffltffi 

[0 0 2 2] Sfc, 3tS^«fifc> i|ttC';5=-'^7AD>i':Jr> 

^© c^itxtt^^-r 5 ci i: tf-c- * 5 o ^^ttt- a ^ 
[0 0 2 3] tJt^-c^ *^B^tt, c:n^oPrg®36vizp 

[0 0 2 4] 

[^4^*-r * fcK)®^©] 

[0 0 2 5] ;i*lt)®*iJ;^t5-e©{1b©fiJ;^&S)E«1-5 

I, _^ -CD'J»5: < i: 1 o*s#?LH4^ 'J *<b If- U x 
>i^ih: 3CD^?LS4?U^<bt-'J7^>m88i)S^ni: 

[0 0 2 6] 

[0 0 2 7] ^JLM'l^U^^bhT-UT'WhU'y^;^® 



1 0 0 /z^ It^W t»±«^J 0 . 1 1 0 l^f-^ 
0. 5>uCDil^lT♦feo■rJ:v^o mKjJ^'J^ 

•fbbT-'jT^VV h 'J •;;^;^®P8Pliv ilf3®^lil*lT-fe 
0. ;«V^^^:V^$^)0. 0 5~^^2 5/Zs ItC^Ov l^i^^ 
0, 5/zt'fe5o 

[0 0 2 8] ^?LH5t^'J^<btf-'Jx>i:m^-&^5^n 
t). ::©ffl^^^■^:^±^ ^?LS>}^'J^{btf-'Jx>©^l~lffl 
5 3 i: 3£mi ^?LS>J< U ^b tf- 'J X > 4"® c: n 6 o« 

[0 0 2 9] #?L«;}^'J^<bti-'J7=>tts 

u*{bif-U7^x ai^M.?ajK'J*<bb:^ux>7;«— 

[ 0 0 3 0 1 3if ij ^{b If- U T^^^^ U v-J±, U 
v-3Z.(i3;l?Uv— ov^■rj^)!P6fiS;^■c^^•tt) J:<x =1 
^ ij v-ii^^b bT- u i^'siJMt 7;u:t;u7'P t: v 

[0 0 3 1] 4s^B^os^{b^wamtt> ^msu^"^ 

i -5 1 D «y ^ >y^x7'>'^ y u - fcKF^ns d 

[0 0 3 21 ^Lc^nmmmm.. /liu^^btr-UT^ 
scfcAs-ets. ■s^<b^watt&S:i>fA-r?.:^ffi©-o 

tt, c:cDSTl!i=&t-bi/-;i/bTi^Xt**4C1-i)^i:-C- 

[0 0 3 3] :i©:it;^;il<';v— ^fflV>S— o©^J;^^±^ 

j±)5;<. bA»b-?nc*)}fije)-r^nK:#ftfl<jti^^1-5c: 
i: AST- 1 5 i: V ^ o i: t- S , t« r3 T ^ U V - 

{±. *B^jaB«ttBii^nfc«m<b^wm*tfflv^?>n 
Ast?^?it:^ e)$ns©S:B6±■rsf::«)©jiii*^ i: bt 

[0 0 3 4] S'JOMWJK:*>l^T^ /J^U *ftlf- 'J 

li. ?L'^bfi■&ffixtt!ifflfi-&&©v^■rnA>t<to-c^ if 

I^*.^^ttlAs^si@r>m•cfe5^ 
(h:^^*) aEH©ttt-fe55t^Ux'-A»e>^s. 

[0 0 3 51 !^tfig:a^HC*V^T^ PVDFSS7 

^ ;^A©^^m^*tM^?.s«^tl±^ siJ©ii^f±'t^'>' 



(6) 
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5o 7}f ij ^ ^ ^ U ^;i/Si>*^ ®it!i® r ^ u ;n^>}^ 
«J-7-liPVDFi:(Djl-&'l4S:^baoa-x^ 

,; .1 h AST- 1 s ZHXh l±*B^^»^^*3''^-C 
[0 03 6] *fc^ ;lf';mif-'Jx>S«SXtt7>^V 

[0 0 3 7] Tl^U^btf-'JT^Xis «^ iSXttrias 
[0 0 3 8] ft'^ts «^<b^e5iift6!£i}A-r2.fctf)t; 

[0 03 9] &,±<D-m.mwimmfi>A-fomm^^m'A 
[oo4o]mAimii 

:$:^B^tD«^<b^fl<)«?lbtt> IE& T^V-)^ — ■fe^'? 
y — -by^b-^ -As#?LM4? 'J *{bbr- U x>A» 

:ine>®#?LK5i?u*<bti-'J7^>««i*s^n 

T y -^T^^ltS tos c i: AS f ^ S 0 
[0 0 4 1] 3£)^m^<SiSS*-r54^'jmif-Ux> 
tts (mobility) -k. jI^Uv- 



[0 0 4 2] Sfc. S€i?L®SlD±t*ttSffiig!)S(D 
^S6( segregation) tt^ ftUXfi-b^^l'-^ 

ftfelis aJttf^nfeWtwttg'fe^b. Sis (SB^^ 
[0 043] ctvtt^ &^ m^^b^wwTfeASTj^ i; ^{bif 

>ASf-?LSm8l2iy^ (Xl±) T-:rv~)^ ■fe/^l^-tJ' 

m^{b^wsTi]io^<Ma55' (EPt.^) 

[0 0 4 4] ^J^U^btf-'JT^Vtt^MStS^RJKU ^ 

v^o 7nu»{bt:=.U7*>5}^'J"7-ttit^«<4'^*^^> ^ 
iSiT'fe »)B.oii<b^^Stt-c-fe5©TN ^•^♦j'x 'J -ort 

[0 0 4 5] ®«)-ClI^14©'J^U»<tt^-'-'7'>'l^'J"^ 

Xiis * U *<bif- 'J 7^ v^{b^6^CXtt»* b < 

(i^^jl 0~i^2 OMrad) ®^tf-AS^I^ 
mo <t a ^CJg:^^*;^=^F-5fci^)^*ffl V^ S 3 i: t ct ^ 
(#'J>©{^l5lbfcaJi^b7J<^i:«l-) 

a. «)!i¥HO'f:l->i?mt4ttii:bT#^a®X{i3i--7' 



(7) 
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[0 0 4 6] BtitBcDiot. 7KU^^bt-'J7^>'t^'J^ 

(mobility) tI^U ^^bb!-iJ7^>4^ 

,j-;5,_i;jj(j-5^ff (migration) tt^^^RfflSt^M/fefe 
(Dt-fe5-5o sa[tJ:-3TI±> fltDEffi (conformatio 
n) RXfM& (motion) {i> ifi»l( transport) jiifitW 

[0 0 4 8] ^jg«^iJ (series) t:^5V^t^ ^i^(D^^ 
l^r:^Jr'>ttIEO^LS:®^t6^^::$^^b$■&Si:V^■5i^t• 

■C-ifeS. ^ntt> *'*e><liSKl;l§ (ft) S©gem- 
7 }\/:ir)i'i} —^f^ >S©-a- vi T* 5 . 
[0 0 4 9] 2|cB^|fflSK:i3«l/feD';;:^r>^^xT>'^>y 
U — CD J; -5 jB: U A :t W ^ 7" U — ©t^^iJ'&S 

tt> jfiJfflpIiB*^fil^t60Pt (ft) iS©gem-i^7;u 
:r;i/A-jJ^>a6D;*:t$4%Jt-rsi:, ^i^j^'J^fbt; 

[0 0 5 0] ?!|«14l±^';*{bt-U7=>5l<U^-0^ 
^CSit^^y-rSO-CN *{bbf-U7^>i:*^7~$t2 5 

;J?iJ*fbi;-Uf*>0±^*;W«:S^<b^fi^Sgo^ 
att{::»©&2i«-r i:«b 5>n5. 
[0 0 5 1] ;PU»<bt:-'Jx>*^'J^'Jv-SU:n5}^ 

-7j©®±t:j$ojfjfi^ft{b-r s /? Baffin t) fc e.-r- i: 

MM^-^ S C i: {3 J; ■r^SI®( ferroelectric ) ^tt 
[0 0 5 2] m«KX^iT7'V-^^• 



3t©^@*e'J^Pfit: bfioW;i->2Sl;tt*{£ji-ri)fcii) 
(fi?!lx.«:i^^^>*-'K^-bs 

[0 0 5 3] nm^. ^b-c*^B^t'(»fex«> fli'ir^t^ 
jLefflii (^n?)©§i3fi^^tj^;bt) ^{*3Sb3z.ii§i 

nic i o -c 6 < mmnm^^ v ^<b if- u T^va^E 
titi^; bt -< ;t v^wtt^isit-r s ^ h i^T? § 5 » 
[0 0 5 4] ^mmmmt(Dm^'^i^^^x. ^j^'j^ 

3:®;^^{iBenzinger J:oT*BitffF^4 3 8 4 0 
4 7^B^ifMt:l3«E^nTV^S. i£:>S^6«ilti?£#^ 

^nfev^o 4^';*^bb^-U7^>s^as^^tffibT7'f;^A 

^^T^^*V^t)0*)x *^0. 2 5~i^l 0 0 ^;^©J?#^ 

!|t^6<3KH«^0. 5~^*I1 0 

8 ^;i/©j?^T-fe^TJ:<, #?LK7}fU*^bt-U7^> 

i: ic: ct •=> T ^ tciDSI-SOKilt I3jg bT v^ S o 
[ 0 0 5 5 ] 'J ^{btr: ij X U V-®S^3itt^ 
SicMSSjil' S© t fflv^ 5 :i i: i^T- 1 5 *^M<*;{3 li> 
3o©|l^©%©As*S. tSt^^^Jttx ^^at:*5^^t3}^ 

5 Hi)»e.fi£5o igjgSiJtts ^iac*3V^T5}?U^<btf:^'>) 
T^VSr^P^-e-Tx biPbii5iat*V^■Ctt7^^U*^bb:- 

it^^ U *<blf- U x>©i^ffiS!i;S^T- ( if t. ?>©*<*t 
gS]lcM®bT*)) >}^U^{bif-'Jx>^i§fi?^-B-t)lI» 
iPI$^^*)b^v^^^^i!^i*T•feSo c:n5)©Mf*ii> «S 
e^jiiii, ^Sl^ftTK^x BiffiiKK^bTk^siFig^^b^ 
■fb7j<^3iii*®ffe©is^^b*«^tt{*-efeSo ^^mu^^ 
^^J{i. *«Hj©f.?LHx ItlimK'l^'J^^btf-'Jx 
> 7 ^1/ A X«± h ©Mill- ffl V ^ e> tl 5 0 
[0 0 5 6] cne)©*^Mft©^iJ5:s felT©^ I «t 

[ai] 
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r Ctl^TW-T/l'J 








T/^-a^i'hV (65) 






^y;rxDV (7 5) 






(102) 






i/^^O'vs^f-thy y (7 0) 






V^>\^'S'^^^^ (110) 






(115) 






■/afcrt'y*— ^ 

(80) 






(100) 






(100) 





[0 0 57] va^m%\tmmm^wi>\ m^\-^w.-^n 

@i^<J^5j^iJ#<btf-'Jx>{±i^l. 7 6-^1. 7 8© 

[0 0 5 8] lii^tc. :^'J^^bb:->J5=>!r:&^*s^ m 



§•5. Sfcs Menassene)t<t^T ta Polymer Chemist' 
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